Short Abstract. During ultrasonic welding, microstructural changes occur due to the coupled effects of severe plastic deformation (SPD) and frictional heat generation. Theory of the microstructural evolution was for the first time hypothesized as three regimes, namely SPD, dynamic recrystallization (DRX) and grain growth according to the material thermomechanical loading conditions. A 3D metallo-thermo-mechanically coupled model was developed in DEFORM to model the temperature-dependent mechanical deformation and microstructural evolution during the ultrasonic spot welding process.
